Spatial performance in a complex maze is associated with persistent long-term potentiation enhancement in mouse hippocampal slices at early training stages.
Long-term potentiation (LTP) and long-term depression (LTD) are principal reflections of synaptic plasticity that have been implicated in learning and memory. We have previously shown that spatial learning in a newly validated complex maze is accompanied by depression of hippocampal CA1 synaptic activity in hippocampal slices of trained mice ("behavioral LTD"). In the present study, we investigated whether behavioral LTD is accompanied by alterations of subsequent LTP induced by high-frequency stimulation (HFS). Moreover, we were interested in the time course of such alterations in relation to training stage. Animals underwent 1, 2, and 8 days of spatial training in the complex maze, respectively. Hippocampal slices were taken 24 h after the last training session. We found a simultaneous decrease of basal synaptic response and increase of HFS induced LTP magnitude compared with slices of untrained animals. Synaptic plasticity was not influenced by repeated running wheel exercise in an additional control group without spatial learning. The mentioned alterations occurred already after day 2 of maze exploration parallel to the most pronounced improvement of behavioral performance but did not change thereafter until day 8 despite further learning progress. They were also found when animals were trained for 2 days and kept at rest for a subsequent 6 days. In conclusion, spatial learning may be reflected by distinct and persistent measurable alterations of synaptic plasticity in hippocampal CA1 neurons at early training stages.